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CLAIMS 




lecloLxons fruct for th e--£21Eression of streptavidin fusion protejHs^ 

comprising: 

(a) a first nucleic acid sequence encoding genomic streptavidin or a/functional 
variant thereof; 

(b) a promoter operatively linked to the first nucleic acid sequence; and 

(c) a cloning site for insertion of a second nucleic acid^equence encoding a 
polypeptide to be fused with streptavidin, interposed between the projtfoter and the first nucleic 
acid sequence. 



10 2. The construct of claims, wherein \pfd construct further comprises said 

second nucleic acid sequence inserted at saiu cloning site, 

3. The construct of claim 1 , wh^eiivthe pVomoter is an inducible promoter. 

4. The construct of ciaimo, wherein the promoter is the Lap'promoter. 

5. The construct or ;laim 1 , wherein the promoter is a constitutive promoter. 

15 6. The construct of claim 1 5 further comprising 5. avidinii regulatory 

sequences interposed between the promoter and the cloning site. 

7. /The construct of claim 6, wherein the regulatory sequence is a streptavidin 
regulatory sequenc 



8. The construct of claim 1, further comprising a bacterial leader sequence 
20 interposgfl between the regulatory sequences and the cloning site. 
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The construct uf claim 8, wherein the lea d er sgq aefieezEomprises a signal 



sequence. 



iaer^sgipef 



10. The construct of claim 8, wherein the leader sequence compnses a S. 
avidinii streptavidin signal sequence. 

5 11. The construct of claim 10, wherein the signal Sequence comprises 

nucleotides 50 to 121 of Figure 4. 

12. The construct of clainj^r-fiirther comprising^ nucleic acid sequence that 
encodes a protein that is a selectable mapper. 



13. The construct of claim 



10 resistance. 



in 
o 
o 
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14. The cor 



2, wherein the protein confers antibiotic 



struct of claim l^hetein the first nucleic acid sequence encodes 



at least amino acids 14 to 150 of streptavidin/mgure 4\ 

15. The constmchtrfxfaim 1, wherein the firSTrnlgleic acid sequence encodes 
at least amino acids selected from/the group consisting of 1 to 158, 5 to 158, 14 to 150, 14 to 
151, 14 to 152, 14 to 153, 14 to/54, 14 to 155, 14 to 156, 14 to 157, or 14 to 158 of streptavidin, 
Figure 4. 



1 6. /A host cell transfected with the construct of claim 1 . 



17. The host cell of claim 16, wherein' the cell is selected from the group 



5nsisting of a bacteriumTarriTiseeW-a^plant and a mammalian cell. 
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18. A fusion protein, comprising at lea 



ifstand a second polypeptide 



^ joined end to end, wherein said first^pelypeptide comprises at least 129 amino acids of 



streptavidin, Figure 4, or^wnefional variants thereof, and wherein said second polypeptide 
comprises an am^Kf acid sequence differing by at least one residue from said first polypeptide. 



5 19. The fusion protein m claim 18, wherein said first and second polypeptides 

are separated by a linker of at least two amii^o acids. 

V 




acids. 



20. The fusion protein of claim 19, wherein the linker is at least four amino 




21. The fusion protein of claim 20, wherein the linker is betweep^f(5ur, five, 
Ix, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen,^eVenteen, eighteen, 
nineteen, and twenty amino acids. 



amino acids. 



22. The fusion protein of claim 21, wherein the linker is between five to ten 



23. The fusion proteir^of claim 18, wherein said second polypeptide is an 
1 5 antibody or a fragment thereof. 
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24. Thejusion protein of claim-23, wherein said fusion protein is capable of 
forming a tetrameric ctfniplex with a second, third, and fourth fusion protein, said second, third, 
and fourth fusion pfxytein comprising at least a first and a second polypeptide joined end to end, 
wherein said firet polypeptide comprises at least 129 amino acids of streptavidin, Figure 4, or 
functional /Variants thereof, and wherein said second polypeptide comprises an amino acid 
sequence differing by at least one residue from said first polypeptide. 



• 



52 



\f^\fi I 25. The fusion protein of claimj ^3, wherein the antibody is B9E9. 



& / fragment (: 




26. The fasionprgteioxiflGlaffl^^ ihe antibody is a single-chain Fv 




27. The fusion protein oi\ claim 26, wherein the single-chain Fv fragment is 
5 derived from antibody B9E9. 



28. The fusion protein of cljaim-26, wherein a linker connects the variable light 
and variable heavy chains of the single chain antibody. 




29. The fusion protein of cl^m 28, wherein the linker comprises at least ten 
amino acid residues. 
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30. The fusion protein of claim 29, wherein the linker comprises at least 



fifteen amino acids. 



31. The fusion protein of claim \0, wherein the linker comprises at least 
twenty amino acids. 



32. The^fusion profein of claim 31, wherein the linker comprise§^aH£ast four 



Ser linkers. 



33. The fusion protein ofc\akif23, wherein the antibody is specific for a cell 
surface protein or a cell-associate^tr5maTor matrix protein. 



The fusion protein of claim 33, wherein the antibody is a primatized 
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35. The fusion protein of claim 3 3, wherein the antibody is a murine antibody. 

36. The fusion protein of claim 33, wherein the cell surface protein or the cell- 
associated stromal or matrix protein is selected from the group consisting of CD20, CD45, 
EGP40, CEA, TAG72, NCAM, B-HCG, a mucik and neoangiogenic antigens. 

37. The fusion protein of claim\36, wherein the cell surface protein is CD20. 
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38. The fusion protein of claim 1 8, wherein said first polypeptide comf 
amino acids 14 to 150 of streptavidin, Figure 4. 

39. The fusion protein^f^feim 18, wherein the first polypeptide comprises at 
least amino acids selected froin^h^group consisting of 1 to 158, 5 to 158, 14 to 150, 14 to 151, 
14 to 152, 14 to l^rt^ to 154, 14 to 155, 14 to 156, 14 to 157, or 14 to 158 of streptavidin, 
Figure 4. 
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method for targeting a tumor cell comprising the administratfo i r of ,a 
fusion protein, said fusion protein comprising at least a first and a second polypeptide join^d^nd 
to end, wherein said first polypeptide comprises at leastJ^^amuK) acids of streptaykttn Figure 4, 
15 or conservatively substituted variants thereof, wherein said secondNpolypeptitle is a polypeptide 
which binds a cell surface protein, or a cell-associated stromal or matrix protein, on a tumor cell, 



wherein the fusion protein binds the cell sjdrface protein,^cjr 



protein, on a tumor cell and wherein the ^treptavidin 
binding biotin. 



/ 



-associated stromaKor matrix 
idn of the fusion protein is capable of 




41. The methodpf^xlain^O, wherein the fusion protein binds a cell surface 
protein receptor, or a cell-as^a<5iated stromal or matrix protein, on a tumor cell and a biotinylated 
radionuclide containipgxompound. 
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42. The method of claim 40, wherein said first and second polypeptides are 
separated by a linker of at least two amino acids. 

43. The method of claim 42, wherein the linker is at least four amine^ icids. 



44. The method of claim 43, wherein the linker is between four, five, six, 
5 seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen, seventeen, eighteen, 
nineteen, and twenty amino acids. 



/ 



45. The method of claim 44, wherein the linker is five to ten amino acids. 



46. The method of claim 40, wheteih ine second polypeptide is an antibody 



47. The methocyof claim 46, wKerein me antibody is B9E9. 

10 48. The method of cl^un 40, wherein t^e antibody is a/single-chain Fv 

fragment (scFv). 

49. The metl^d of claim 48, wherein the single-chain Fv fragment is derived 
from antibody B9E9. 

50. /the method of claim 48, wherein a linker connects the variable light and 
1 5 variable heavy chains of the single-chain antibody. 



51. The method of claim 50, wherein the linker comprises at least ten amino 



acid residues. 
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52. The method of claim 51, wherein the linker comprises at least fifteen 



amino acids. 



53. The method of claim 52, wherein the linker comprises at least/fwenty 



amino acids. 



54. The method of claim 53, wherein the linker comprises afleast four Gly 4 Ser 



linkers. 



55. The method of claim 40^wh$rein the antibody specifically binds to a cell 
surface protein, or a cell-associated stroipm or matrix protein, sheeted from the gn^ip consisting 
of CD20, CD22, CD45, CD52, CD5#CD57, EGP40 jcEA/^AG-72, NCAM, -HCG, amucin, 
10 EGF receptor, IL-2 receptor, hefi/neu, Lewis y, CD2( GM2, tenascin, sialylated tenascin, 
somatostatin, activated tumor stromal antigen, amUieokngiogenic antigens. 



56. The method of claim 40ywherein th\antibody is a primatized antibody. 

57. The metlaod of claim 40; wherein the antibody is a mouse antibody. 

58. The method of claim 40, wherein said first polypeptide comprises at least 
15 amino acids 14 to 158 of strepfavidin Figure 4. 

59. ^The method of claim 58, wherein said first polypeptide comprises at least 
amino acids 5 to l#8 of streptavidin, Figure 4. 



60. The method of claim 59, wherein said first polypeptide comprises at least 
amino adids 1 to 158 of streptavidin, Figure 4. 
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61. The method of claim 40, wherein the tumor cell is associated with a cancer 
selected from the group consisting of adenocarcinomas and hematological malignancies. 

62. The method of claim 61, wherein the adenocarcinoma is selept^d from the 
group consisting of gliomas, prostate, ovarian, bjeastrcel^n, rectal, pancreatic^dnd lung. 

63. The method of chyfn 61, wherein the Hematological malignancy is selected 
from the group consisting of non-Hodgkin f s lymphoma, HodgKms lymphoma, T-cell lymphoma, 
acute lymphocytic leukemia, acuie myelogenous lejikepya, chronic lymphocytic/ leukemia, 
chronic myelogenous leukemia, multiple myelom^and Waldenstrom's macroblobulihemia. 
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64. A method for cc^tructing a ietravalent antibbt 



iprising contacting 



10 the fusion protein of c laim 2 3,^)Vfierein sauHttsion protein is capable^f forming a tetrameric 
complex, with a second^tljira, and fourth fusion protein, said second, tHi^d, and fourth fusion 
protein also capable offorming a tetrameric complex and comprising at leasts first and a second 
polypeptide joinejj^end to end, wherein said first polypeptide comprises at least 129 amino acids 
of streptavidirff Figure 4, or functional variants thereof, and wherein said second polypeptide 

mmprjp^fln amiira-ftrul mnqilfirtre Hiffeiih^ hy xt ImO tWHcasidiiP from said first polypeptide. 




C^M claims 18-39. 



65. A pharmaceutical composition, comprising the fusion protein of any one 



comr 



ector construct for the evprp^iT^yn^ fu sion prote ittsf 

id sequence""encodi^^ to be fused with 



20 (a) a first nucleic a 

streptavidin; 

(b) a promoter operatV vely linked to Ait first. 



